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^ ^^-a- #211^1 ^SLB] 4i:^>fil 7]]o]B. ^^^«J-^<H1 ^tb ^^S., m 

^^i). Bfl^ ^sl-^ ^^^<H1 -a-^^* ^^^<H1 SI<H>H. € '^^^^<^1 ^t!: ¥^1 f'7> 

* ^^s\- Al7l7l ^3:>c>^ ^ar^l-^^ -^^11- 50A^ i^'l'jV-^-^ ^Itb^l-i^. ^fl^ ^Sj-^ 

^^^^1 HF ^ Bl-<a(dip time)* 7}^7} ^^-^^B^^ ^ ^ 

2 

SA-STI, TflojH, ^11 ^}^3. -^z^-^^^, °>rizH-g- ^Vs^^]-. 
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1-EflAl Dflael 4i^>^ TflolB ^'^^IJ-^ {Method for forming a floating gate in 

flash memory device} 



£ 1 xfl^l :£ 9€- ^ w>#^^ ^^1<^1<^1 tcj-^ T3fl2.El Tflo] 

£ 11^ ^ w>^^t!: ^^HHI "^^^^ -i-^ll ^^^^ 

^'^^ £^1^ TEM >^>^<^lc1-. 

-£ 12^ ^ w>#^tb ^^l<^loll ^11 ^ ^12 ^S-S}-"^ 

^ S^ltb TEM ^}^<^]^. 

£ 13 ^ £ 14^ ^2fl7l^<Hl 42^- ^^^^ ^11 ^ ^12 
tb TEM ^>^<^li=f. 



10 : ^£^1 71:^3: 12 : El^ ^^"^ 

14 : >^lll 16 : ^f^^ 
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18 : ^E. ^S)-^ 



20 : H^^l 



22 : € 



24 : HDP <:>5l-^ 



26 : ^^^^€r^ 30 : l-S.^ Tfl^lB 



^ l-2fl^l i^>Sl 1-^^ Tll^lH ^^^^^'S'^l ^-^S, ^ 

Jl^^^sl^ \i:=(NAND) l-2flAl(fiash) ^S.^ ^^>* ^^^<Hl ^^^^ ^;^> ^ 
e^^^^S. SA-STKSelf Aligned Shallow Trench Isolation) ^^c>l ^l-g-slJl 9X^. ^1<=^1 

Til olH( floating gate)7}- ^ ^^^3iS. 
S\JL oxt]., olnfl, j^jc ^^n^(pad nitride)^}- m :?1:^ stress) 

§ -^^^S. /*)ll #el^5l^^3z|- sf):^ ^^n^ ^zl-^oll ^2|-^(buffer oxide)ol ^^ ^ 

>.l7l::L. ^^(strip)AHi l-e|^e)^^-o]i ^^o] 7>*ll;^l^ 

*>7l tifle1<H(barrier)B]-o.s. a>^^c]-. o]^, l-e)^s^^^s] ^^^e) ^HI^^^a] 
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<H1 ^Sl-^^ ^]7]S\JL, HDPCHigh Density Plasma) 'iVSl-^^ ^ ^^^H ^^tb ^ 

S.3l-<a(profile)<i1 UL^]^, S. 13ofl Sa]^ u>fi1- ^o] ^ -tt^^^Cwall 

oxidation) ^^a] ^sfli l-el^el^^o] ^V^slJi, o]^ <?1«H , -J+Sj-^^-o] j^^^jj]. ^7>*1- 
7)1 ^i:^. olofl 3E. 14<^1 «>5q- ^o] ^ ;^12 ^l'^(interface)<Hl 

^^^n s]j7, ^^£1^ ^^^^ #fil^el^^sl ^^^el ^fl^i^^^Al 
^^*>7ll ^o} ^.^^ HF ^ Hfo](ciip time)<*l -fi-^S|7l] ^c]-. lE^ m ^^^^^ 

^^-S. 9lt}c=^ m ^^1 ^^7} ^aj-Alja-Cf 10% xfl^l 20% #<Hl-7ll 

^i=f. ^11 l-el^&l^^^ -^rsl-^ <^><^l#5flol^(isolation)S) ^(Critical Demension)^ 

^B}- ^flol3J| (wafer) ^^<^1 -tl-sl-^-^ ^7\] 



>«lll l-el^Ble^^S tit!: -a:^^^ -^^^1 ^7># s:l-al , ^Sl-^ ^^A] 

€e^^s^^B]■o.^ 7>«B^m ^diiSj-^l-^c-il ZL ^^o] o;icl-. 

<15> ^ ^i^o^ ^^^ol] lc|-2^, A>^n^ ^ #B^^Sl§^ol ^A^^ ^£^1 71^3-01 

5]^ ^^1^, ^£^1 7]^ ifloll H€^l7> ^A^Slfe ^T^lsq-, 4>7l H^^l7> nl]^£):£^ ^ 
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^s^^o] ^ ^7] ^sl-^^ Hilelol^ oi^tt ^ftsj- ^^^o] ^Ajs)^ 

l-sl-MHl^^-^S. oi^oi^ ^s-^ ?]]o]^7} ^^^£]^ TllolB 

^ ol^Hl^i 7flAl£]^ ^Ajc^loil tt^S]^ ^o] o>u|s^. A^S. t:^-€- t^"^^ ^Bfl^ 

<17> £ 1 tfl^l £ 9^ ^^Q] ^^1<^H1 l-afl^l ^S.^ ^7^Q\ ^S.^ 7\]o] 

<18> £ 1^ ^S^>ia, ^^el M]^^ ^£^1 7l4a:(io)ol ;«ll^^cf. ^7] :^ 

M]^^'S-^i^ DHFCDi luted HF)S. ^-fl^t!: ^ SC-1(NH40H/H202/H 20)5. >^^]z\7]yJ^, 
BOECBuffer Oxide Etchant)S- M]^^ ^ SC-IS. ^^m^S. ^ 9X^. ^7] 

^(well; ^IS^l) ^A^-g- ol^^oj^^s). 2:^-g- ol^^^^>§ol ^Al^cf. 

<^l°fl, ^^-71 ^^l^^-y^^l-^ 'jOrsl-B^-Csacrificial oxide; i^lS^D* ^3.^ 
(screen oxide <^l-§-^l-*^ ^^l^cf. <=>]S.^, ^S.^] 7lJa-(10)^l^ € "^^ol ^^^^cf. 

7] ^^i^^^^^i-oi ^s.^ tivjE^i 7]:^(io) ^^na2)o] ^^^^cf. *v^, 
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-£^15]^ ^^^l'?]:, Jl^^^ B.^^]^^^7} <=g^<Hl^ Jl^<a- ^^^ihigh voltage 

gate oxide; oIS-ADo] ^^^^ ^ ojx:^ 

<i9> >^7l E]^ 'a-^^(12)<il ^. >^7l <i^mi2) ;*lll l-el^el€-^(14) 

^^j-^c]-. olnfl, l-s1^Bl^^(14)^ LP-CVD(Low Pressure Chemical Vapor Deposition) 
^£HH(undoped) wl^g^ ^ej^^o.^ 300A vfl^^l 500 -r-^l^ ^7] 
LP-CVD 4801C ifl^l 550rs^ ^E.'^^ vfl^llA^ SiH4 7l->il- 7>iS- O.ltorr 

ifl^l Itorr^ •a-^'^^ifl'HlAi ^A]^tq-. 
<2o> >^V7] l-el-^ei^B|-(i4)oi ^A^^ >^7l ;^lli ^^^^^mw ^<^]^ ^sj- 
^-(16)ol ^^^^cf. -^^7] ^S)-B^-(i6)^ HTOCHigh Temperature Oxide), TEOSCTetra Ethyle 

Ortho Silicate), DCS-HTO(DiChloroSi lane(SiH2Cl2)-HT0) ^S] ^^^o.^ oj-g- 

*H ^^^^cf. ^7l ^S|-^(16)^ 50A nli?Vo^ ^o] w>^3]§>i:f. 

<^]^, £ 4011A1 ^Alsl^ ^ ^Vsl-^^oil S]Bfl ^1-71 ;«fll l-sl^s)^°]-(14)ol 
s. <^^, m #a|^e^^^(l4)2l ^^^1 ^ibl- ^^^(16)21 ^^--at!- ^^^1 ^ 

7>» :^lcH*>7l ^^olcf. ole]^ ^Ji)-^ JE 10 ^ 3£ 11<H1 5.^1^ TEM a>^^ ^«fl>««i£. ^91^ 
^ 9X^. S. 10^ #2fl7l^oll i4€- ^V5l-^(16)^ ^^^^m ^-f^ ^^2)- 

^oiji, :£ ^ ^i^o^ wV^^^v ^AiojioiiA^sq. ^o] ^V5l-^-(i6)^ 50A i:'!^, -^Ificfl 
30 A SOA^S. n -^^1* ;*11<H*>^ ^-f^l ^S-Jij-^oic^.. ^^1^ w><4 :^ol ^ 

-€^1^1^ ^11 1- si -€51^^(14) SI -arsh ^S.7> it^>Jl, ojoil rcj-e^- 

^^^(16)2] -^711 ^7>:£ 5A Dl^jv^s. ^i-^^l <y=5:tb ^S-sj-'a^ :a.<^^:ii 9X^. s. 12 
^ ^<=>1, »1 2 l-el^sl#B^-(26; :£ S^S) :^]^<>\] ^^^(16)<^1 ^^£1^1 
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<2i> £ 21- ^S^V'S, S 1<=]]^^ ^7] ^2|-^(16)ol ^^^^ ^, ^7] -arsl-^de) 

^Hl^ 4^ ^Sl-^(18)<:>1 ^^j^cV. ^7] sflJE. ^2|-n|-(i8)^ LP-CVD «o^^-^S f^^^^t^ 



<22> £ 3^ ^2:^>^, £. 2<^1>H 3}]:= ^3l-s^-(18)<:>l ^^^^ ^. ^S.^] 7l:Q:(10) ^^o]]^ iJS 

5)1 ^jriiH (phot ores i St )7> ^S.^JL, n>^H(photo mask)# oj-g-^ ic^^^ ^ ^^^^ 

^ ^A]§H ^2|-mi8). -ar^^Cie). ;^1l #el^Bl^mi4), Bl^ 'a:^^(12) ^ 

^£^1 7l:g:(10)ol ^^}^o^S. sflE^^^cf. ol^>M^, tiVjt^l 71:^(10) ^<^]^ STI ^2:51 B.^ 
^1(20)7> ^^jslJi, o]6\] afe^-, :^^<^^(field)34 %>^^^^(active)<^] ^^^^cf. ^l^. 
^el^V^H^ ^^(strip)^ /^iTl^cf. 

<23> £ 4^ ^S^>^. i 3ollA^ H€^l(20)7> ^. ^7] B.^^](20)S^ vfl^ 

^4, ^S)-^(12), ;^ll #e|^e)^s]-(i4) ^ ^S)-B]-(i6)^ vfl^^oil^ ^ ^sl-^ 

(wall oxide; 22)<^1 ^^^^cf. ^7] ^ ^^^(22)^ m ^^^^€r^(W^ 7l|^^^» 
*>7l ^^<^1T^. € ^21-^22)^: B^^1(20) ^^^^^^1 H^^l (20)51 ^^2^ a1z| 

^ ^-^^yjL, H^^l(20)2l -S-^/^i-^ S-^iel -^^^ e^-^^ (rounding) <4 <^ ^ ^ <y 

^(Critical Demension)* ^^^]^]7] ©lufl, ^ 'a:5)-5V(22)^ 

^AiAV^iaj-Ai BOOr ifl^l lOOOr^ ^S.'^^vfloilAi 3.^A^^^ ^o]^ TB^:^ 

(monitoring wafer target) 7]^o_S. 30A lOOA^ ^^^-gcf. <5lS>«), l-B^^ 

^^mws] ^s^s. 91^ ^s\-nae)2\ ^7}m: '^^m ^ sx^. ^ ^^^(22)01 

^^^^ ^. ^71 B^^l(20) ifl^ofl^ Jic>l = (void)7> ^^S^^] ^S.^ ^el^-§- 
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HDP(High Density Plasma) ^^-^(24)0] ^^(gap filling)€4. <^H, HDP -t>^^-(24)^ 

4000 A vfl^l lOOOOA -^^IS 
<24> £ 5* ^S^l-^, £ 4«HlAi HDP -5+51-^(24)01 7^ ^, ^^^(18)^ «flel<H 

(barrier)S. oj-g.^ CMP -f-Sfl ^^1 ^^^^cf. 

<25> £ 6* #S*>^, £ 5<>ll^i ^^Sj-^^ol ^^1^ ^, ^E. ^s}-^(18)^ ^>7l 

^^(strip)ol ^Al^cf. ^<+(H3P04)# ^l-§-*>^ ^^ISjSl, 

>a:5|-s]-(i6)ol ^ols 50% ;«il7l£]iE^ ^fl^^^^l HF ^ Bl-«a(dip time)* ^ 

<26> :£ 7^ ^S^>^, <^l^.^^1Sl ^fl^^^^o] ^AjSl^C-ll, ^7] ^^£l ^-fl^^^^^ 

SC-1(NH40H/H202/H20) S. >Hl^t!: ^ DHFCDiluted HF; HF:H20ol 1:50)S. ^^l^)^ w>^2i 
^1-1^. ^y] ^^el ^fl^^^-i- -ar^^Cie)*^! ^^^1 4>l^^ HDP ^21-^(24) 

^ *^a-^7> 47l£]Ji, o]^ <?l^l-<^. 41 #sl^sl^^(14)32f 42 l-el^e]€-^(26; :£ 8<^l^i ^ 

^^^) >^H^ 4^<Hi ^^si^ >a:^mi6)oi s.^ 47i5i^Ai ^:^^oii 

(profile)* ^ 9X^. ojajt!- £ 124 TEM a]-:?!^ a-^jE ^ 

<27> £ 8* ^S*>^, ^4 ^1-^4^ 42 ^^(26)^1 olnfl, ^2 # 

21^21^^(26)^ SiH4 7>>i, Si2H6 7}^^ PH3 7>ifi2l ^^7>i!i» 7>>iS. *><^ 

510°C tfl^l 550t: O.lTorr vfl^^l STorrS^ 'a-^'S^i^4^i LP-CVD(Low Pressure Chemical 

Vapor Deposition) S&tl:, 42 #5l-€Hl^^(26)^ £SH(doped) l-el-^El 

€r^j9.S. <y 1.0E20atoms/cc 2.0E20atoms/cc efl 

'fi( level)* -¥-<^*><^ lOOOA tfl^l 2000A^S. ^^h^cf. 
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<28> £ 9^ ^S^V'S, £ 8<^l^i ^12 l-e^^&l§^(26)ol ^, s^^ZLEfliil 

(lithography) -f-^fl 1-^^ 7\]o]B.m)A , 7llolB(28)^ 

o] ^^v^ ^^>» ^^^o] n^^^^. ois.>H. ^^t!" 

7llolB(t'l£Al) >i5llc.l>:( space)* ^ii^>^ 7>^^>cf. 

t!:, ^ ^ ^^S] 7]^ ^o>o^ ^^7>21-^ ^ 7]'t^ ^}^^ ^<H1 



:y-ol, ^ ^tgdfl S1*>^, l-el^Bl^Bj-i). afls ^^b^- A>olofl 
(H3P04)<^1 ^7] ^11 IJ-^I^ ^ 9X^. o]d\] t4e)-, aVH^l ^^>^ 

^^^^ 4^ ^4. 
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^ TllolHo^ 71^7] (roughness)* ^sl-^H -f-^fl ^^^S)^ ^^^m^ 

HDP ^Vsl-nvo^ ^^/s.X\^% ^Vig-^ ^iTl^ ^ Sio^A-l HDP ^S^^ 

Stb, ^ ^^V^, SA-STI(Self Aligned Shallow Trench Isolation) ^-g- 

oil icj-s^- ^ >a:2)-^^<^l B^^l S-A-] a) ( corner )<^1 ^s^^ -r-^l -S-^ ^Tfl ^^^-s)^ TljojE 

-ars^-'q- ^ov^ ti,v^]^ ^ o;[4. <a7^1^]^(Critical Demension) %^^<^^ 

^ ^ 4:^>^ 5ifl^(fail)om m}^ ±7] ^7]^o\ ^^^o] 

^ ^^^^ «o^;^lf-^S.>>*l ^11^ ^(channel width) i^<^l>H^ ^^St!: -Jiirsl-^^ ^ 

St!:, ^ ^t}^. 4^t!: ^ ^J-wl^l ^7]- 71^5^ ^wlSif 

•^l-S-^f'^ «l-8-(low cost)Sil- ^5l>^^(high reliability)* 7>;^1^ ^^^] ^^}% 
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1] 

(a) A>^n^ ^ ^^^^3.^0] ^A^^ 7142:01 >ll^5l^ ^;^1; 

(b) ^7] ^Hl-^el^^ ^<^1 -a:^^ ^ ^s|-^<^l ^^1-2^0.3. 

(c) ^7] til-i^l 71:^ tfloll H^^l7} ^^^£l^ ^711; 

(d) ^7] H^^l7> ufl^sj^^ ^;^1- ^e:in]--g- ^^y^o] ^ ^y] ^sj-^-* 
«11&|<HS ol-g-t!: sg^sj- ^;^oi ^Alsl^ ^:^]; 

(e) ^7l 3t|l^ ^Sj-Bl-ol ;^17151^ -g-AHl .^71 <a:^^ol ^<^S. 50% ^l^l^liE. 

(f) ^^^^-^ ^7] ^V^BVo] >ll7ls)^ ^;^1; ^ 

(g) ^^1 ^2: ^^^<>11 ^12 ^ ^E^^^^^ -i-sfl 3iflE^^£lol ;^li 

2] 

^7l 'jOrsj-^-ol 30A 1^;^! 40A£q -^^^1^ ^^^^ 1-^^ TflolH ^^^ij-^. 
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1^^%^ 3J 

^] 1 %H1 9X<^^^, 

^7] -a:^^*^! HTO, TEOS XS-HTO^ 1-^^ Tfloj^ ^^^n>>^. 

41 

^1 1 $I<H^-1, 

^^7] (c) ^7^1^ ^7] H^^l ^fl^^S, -^-71 ^11 #51^5:1^^1- ^ ^ 

^^>^ 1-^^ TlJolH 
51 

^71 ^ -y-si-^^oi 8oo"c i^^^i looor^ -^s. iflon^i ^ai^i^ s.^^ th^ih ^ 
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